Chronic pulmonary arterial obstructions are caused mostly by chronic pulmonary artery thromboembolism and rarely by vasculitis or intimal sarcoma of the pulmonary artery. We herein report an unusual case of a 42-year-old woman with a solitary obstruction of the pulmonary artery in the right lower lobe of her lung. Because we could not exclude the possibility of intimal sarcoma, middle and lower lobectomy was performed. The resected specimens revealed large vessel vasculitis (LVV) and an isolated lesion in the right lower lobe pulmonary artery. LVV should therefore be considered in the differential diagnosis for single pulmonary arterial stenosis or obstruction.
Introduction
Most chronic pulmonary arterial obstructions are caused by chronic pulmonary thromboembolism (CPTE) (1) . On the other hand, vasculitis and intimal sarcoma of the pulmonary artery have been reported as uncommon causes (2) . Serological inflammatory markers, contrast-enhanced computer tomography (CECT), magnetic resonance imaging (MRI), and 18 F-fluorodeoxyglucose positron emission tomography (FDG-PET) scans are often useful for the differential diagnosis (3) . When these modalities cannot distinguish the cause of pulmonary arterial obstruction, surgical resection may be necessary for the definitive diagnosis (2) . We herein present the case of a 42-year-old woman with a solitary obstruction of the right lower lobe pulmonary artery. Middle and lower lobectomy was performed and the histological examination revealed large vessel vasculitis (LVV) to be the cause of the obstruction.
Case Report
A 42-year-old woman was referred to our hospital with an 11-month history of intermittent chest pain that lasted for a few minutes at a time. This symptom was not associated with time, exertion, or breathing. There were no other symptoms such as a fever, malaise, weight loss, or myalgia. The clinical examination did not show any decreased pulsations or a carotid arterial murmur. The patient's blood pressure was 110/73 mmHg in both arms. Routine laboratory examinations revealed a normal C-reactive protein (CRP) level, erythrocyte sedimentation rate (ESR), and D-dimer concentration. Immunological examinations, including an evaluation of pentraxin-3 (PTX-3), were also normal. Antiphospholipid, myeloperoxidase-anti-neutrophil cytoplasmic antibody (MPO-ANCA), and proteinase-3-anti-neutrophil cytoplasmic antibody (PR3-ANCA) tests were negative. The human leukocyte antigen (HLA) B52 test was positive (Table) . CECT showed a wedge-shaped consolidation in the subpleural zone of the right lower lobe. Bilateral hilar lymphadenopathy was not detected. We found a tapered obstruction of the right lower lobe pulmonary artery and newly formed vessels in the occluded lumen, arising from the branches of the bronchial artery (Fig. 1) . The lesion was demonstrated as a high intensity signal on T2-weighted MRI (Fig. 2) . It also showed hyperintensity on diffusion-weighted (DW) imaging and a high apparent diffusion coefficient (ADC) (Fig. 2 ). There was no metabolically active lesion on FDG-PET scanning ( Fig. 3 ). Lung perfusion scintigraphy showed only a large defect in the right lower field. Pulmonary arteriography demonstrated a solitary perfusion defect in the right lower lobe pulmonary artery. Right heart catheterization revealed a normal mean pulmonary arterial pressure of 12 mmHg. We suspected CPTE, LVV, or pulmonary intimal sarcoma as possible causes of the pulmonary arterial obstruction. First, under the diagnosis of CPTE, the patient was treated with heparin followed by warfarin therapy. However, there was no change in the perfusion defect on follow-up CECT after two weeks. Moreover, there was no deep vein thrombosis on CECT and lower limb venous ultrasonography. Repeated measurements of the D-dimer concentration revealed normal levels. Next, LVV was suspected, however, inflammatory biomarkers (CRP, ESR, and PTX-3) did not indicate active LVV. Moreover, the radiological findings (CECT, MRI, and FDG-PET) did not demonstrate any stenosis/obstruction or inflammation of other large vessels. Since the possibility of intimal sarcoma could not be excluded, the pa- tient underwent right middle and lower lobectomy. Pathologically, mononuclear inflammatory infiltration with compact granuloma and giant cells was found in the media and adventitia of the right lower pulmonary artery (Fig. 4) . Scarring was observed on the tunica media with destruction of the elastic lamina. Adventitial fibrosis and partial fibrous thickening of the intima were also present. Moreover, we found a pulmonary infarction in the right lower lobe and newly formed vessels in the occluded lumen of the pulmonary artery. On the other hand, we did not observe similar granulomatous lesions in the pulmonary artery of the right middle lobe, in the lymph nodes, or in the alveolar septa and bronchial walls of the resected lung. There were no infectious granulomas indicative of mycobacterial or mycotic lesions, and there were few IgG4-positive plasma cells. Additionally, we did not observe any proliferation of spindle cells or anaplastic lymphoma kinase-positive cells. According to these findings, we diagnosed the patient with LVV with isolated involvement of the pulmonary artery. There has been no recurrence for 18 months without the administration of any immunosuppressive agents.
Discussion
In the present case, CECT showed only a perfusion defect in the right lower lobe pulmonary artery and a wedgeshaped consolidation in the peripheral lung parenchyma of the same lobe. We could not make a definitive preoperative diagnosis according to the radiological and laboratory findings alone. Surgical resection was performed because we could not exclude the possibility of intimal sarcoma. The histological findings of the resected lesion revealed LVV with the involvement of a solitary pulmonary artery.
Chronic pulmonary arterial obstructions may occur in CPTE, intimal sarcoma, LVV, dirofilariasis, and congenital pulmonary artery atresia (1, 2, 4, 5). CPTE is the most common cause, with a reported incidence of 10-15% on autopsy (1). In typical cases of CPTE, multiple pulmonary arterial obstructions are identified. However, in the present case, lung perfusion scintigraphy and CECT showed a solitary obstruction in the patient's right lower lobe pulmonary artery. In addition, she did not have any coagulation disorders or deep venous thrombosis. Anticoagulant therapy was also ineffective. Therefore, we considered other etiologies of single pulmonary arterial obstruction.
Rarely, pulmonary arterial obstructions or stenosis are recognized in intimal sarcoma of the pulmonary artery and LVV. Intimal sarcoma of the pulmonary artery was reported to have a prevalence of 0.001% based on autopsy findings (6) . Generally, a lesion of the pulmonary intimal sarcoma is localized to a single pulmonary artery, as in this case (7) . FDG-PET scanning shows an increased uptake of FDG to the intimal sarcoma lesions in most cases (2) . On the other hand, most cases with LVV demonstrate elevated inflammatory markers, such as CRP or ESR, and multiple large vessels are usually involved (7).
Our patient had a solitary pulmonary arterial obstruction and no apparent systemic inflammation and did not fulfill the National Institutes of Health criteria of LVV, which include the characteristic clinical presentation with systemic inflammation and severe stenosis of multiple large vessels (8) . The single pulmonary lesion and absence of systemic inflammation in this case led to the consideration of intimal sarcoma. Although there was no metabolically active lesion on FDG-PET scanning, we could not exclude the possibility of intimal sarcoma; therefore, the patient underwent surgical resection. As a result, we unexpectedly diagnosed the patient with granulomatous angiitis of the pulmonary artery of the right lower lobe. 
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We excluded the potential of granulomatosis with polyangiitis or eosinophilic granulomatosis with polyangiitis due to the vascular size and negative ANCA findings. Because spindle cell proliferation and anaplastic lymphoma kinasepositive cells were not observed, an inflammatory myofibroblastic tumor was unlikely. Infiltration of a few IgG4-positive plasma cells did not suggest IgG4-associated disease. In addition, there was no granulomatous inflammation in the lymph nodes or lung parenchyma, which is often observed in sarcoidosis. Therefore, we diagnosed the patient with LVV.
In the 2012 Revised International Chapel Hill Consensus Conference Nomenclature Vasculitides, LVV is classified into Takayasu's arteritis (TA) and giant cell arteritis (GCA) (9) . Although the histologic pattern of TA may overlap with that of GCA (9), some features may help to distinguish both diseases. TA typically occurs in Asian females younger than 50 years of age and often involves the pulmonary arteries (10) . Pathologically, compact granulomas are more characteristic of TA than GCA. TA is more commonly associated with inflammation and scarring that is most severe in the outer media and adventitia (11) . In the late phase of TA, the intima can show a great degree of fibrous thickening (11) . In the patient's surgical specimens, we could recognize these pathological characteristics of TA. Furthermore, she was HLA B52-positive, which is the main risk factor of TA in Japan (12) . Therefore, we speculate that the granulomatous lesions of the right lower lobe pulmonary artery resulted from TA. Chronic ischemia might have caused the intermittent chest pain and pulmonary infarction.
A few cases of LVV have been reported in which a pulmonary artery was initially involved (4, 5) . In these cases, multiple pulmonary arteries were involved, and inflammatory markers, such as CRP and ESR, were elevated (4, 5) . However, the present case had only a single lesion of the lower lobe pulmonary artery and no inflammatory laboratory findings, including CRP and PTX-3 (13). Moreover, FDG-PET scanning did not demonstrate any inflammatory lesions of the right lower lobe artery or other large vessels. It was very difficult to diagnose this LVV case with neither active systemic inflammation nor multiple pulmonary lesions.
A retrospective analysis revealed that MRI might have been useful for excluding malignant disease. DW imaging with ADC mapping is a well-known technique for characterizing lesions according to their degree of cellularity (14) . Low ADC values are present in cellular malignant tumors such as sarcoma, whereas higher ADC values are found in hypocellular regions such as inflammatory edema (15) . Therefore, it may be helpful to differentiate malignant tumors from benign lesions (15) . In our patient's ADC mapping, the lesion showed hyperintensity corresponding to the region of the perfusion defect on CECT, indicating an inflammatory lesion, rather than a malignant lesion such as intimal sarcoma. Further study is necessary to confirm the utility of ADC mapping.
In conclusion, we herein presented the case of a 42-yearold woman with LVV localized to the right lower lobe pulmonary artery. The patient's diagnosis was histologically confirmed using surgical specimens. We should keep LVV in mind in the differential diagnosis, even if the lesion involves only the pulmonary artery and does not demonstrate active inflammation. ADC mapping may therefore useful for distinguishing LVV from intimal sarcoma.
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